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According to the Preface,
“The purpose of this book is to describe and explain those
mass spectrometric and closely related analytical strategies
and techniques that are most important and useful for the
separation, identification, and measurement of organic and
inorganic compounds and ions in environmental and related
media.”
1The author continues in this preface to explain that
even though the gas chromatography/mass spectro-
metry (GC/MS) analyses of environmental samples are
used throughout the book, the strategies of acquiring
and analyzing data on other types of samples by other
mass spectrometric techniques remain universal. This
premise is true, and this book is valuable regardless of
the types of samples or the types of inlets and mass
spectrometers being employed. However, for those
using electron ionization GC/MS for the analysis of any
type of sample and those doing GC/MS environmental
analyses according to the United States Environmental
Protection Agency (U.S. EPA) methods, this book is
invaluable.
This is one of the few books relating to GC/MS that
has been published in the last decade that provides
valuable information to those who are involved both in
method development and in day-to-day use of the
technique. In addition, the author has included a chap-
ter on other types of mass spectrometry used in the
analysis of organic analytes and the use of mass spec-
trometry for the analysis of metals in environmental
samples. There is also a chapter entitled Elemental
Measurements and Their Applications, which covers the
technique of inductively coupled plasma mass spectro-
metry (ICP MS) as used in U.S. EPA methods. Although
the book is filled with environmental examples and
specifics about techniques for the performance of U.S.
EPA methods, the strategies for quality assurance
needed in a laboratory and the thinking required for
method development and obtaining information from
GC/MS and other mass spectrometric data are articu-
lated in detail. In addition, this book provides a good
overview of the proliferation of GC/MS in the United
States and the impact of the U.S. government on envi-
ronmental concerns as well as the analytical chemistry
instrument industry.
The book consists of eight chapters: Chapter 1,
Introduction (a history of the U.S. environmental move-
ment and its effects on GC/MS instrumentation); Chap-
ter 2, Basic Strategies of Analytical and Environmental Mass
Spectrometry (a description of instrumentation, sam-
pling techniques and sample handling, the data of
GC/MS, and the specifics of the use of these data for
quantitation and qualification of analytes); Chapter 3,
Organic Compounds Amenable to Gas Chromatography (a
detailed discussion of U.S. EPA Methods 524 and 624
along with alternatives to these two water methods and
the analysis of air sample covered by the various toxic
organic (TO) methods of the Clean Air Act amendments
of 1990); Chapter 4, Semivolatile Compounds Amenable to
Gas Chromatography (a detailed presentation of the U.S.
EPA semivolatile methods, which includes Methods
525, 625, 8270, etc. as well as pesticides, nitroso com-
pounds, petroleum and related products, phenols and
aromatic hydrocarbons, phthalate esters, and high-res-
olution mass spectrometry used for 2,3,7,8-TCDD anal-
ysis); Chapter 5, Strategies for Enhanced Analyte Selectiv-
ity, Ion Composition, Lower Detection Limits, Molecular
Weight Determination, and Structure (sample ionization
other than electron ionization, chemical ionization, col-
lision activation, high resolution, and derivatization);
Chapter 6, Compounds Not Amenable to Gas Chromatog-
raphy (a listing of types of compounds followed by
desorption/ionization techniques used with conven-
tional low-pressure ion sources followed by various
liquid chromatography/mass spectrometry (LC/MS)
techniques); Chapter 7, Elemental Measurements and
Their Applications (ICP MS and U.S. EPA Method 200);
Chapter 8, Measurements in the Field or a Processing Plant
(mainly on the technique of membrane introduction
mass spectrometry and its applicability to continual
analysis of volatile organic substances in water).
The two weakest points of the book are the Table of
Contents and the lack of journal article titles in the cited
references. The one-page table of contents consists of
just the chapter titles. Each chapter is divided into titled
sections and subsections. Inclusion of these sections and
subsections in the table of contents would make the use
of the book as a reference source much easier. Accord-
ing to the author, he had titles for most of the journal
articles; but, unfortunately, the publisher told him not
to include them. The detail of reference in the book isPublished online June 11, 2002
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very good; but, without titles, the usefulness of these
references is limited.
In Chapter 1, the parallel histories of the U.S. envi-
ronmental movement and the development and com-
mercialization of GC/MS instrumentation are very well
presented and will be of significant use to future
historians as well as of interest to those currently
involved in GC/MS environmental analyses. Chapter 2
may be the most relevant chapter in the book for those
doing general quantitative and qualitative analyses
with GC/MS. The rationale of 3-ion ratios is detailed for
unambiguous identification in a target compound anal-
ysis; a very good example of how to evaluate the results
of a mass spectral library search is also presented.
Chapter 2 is truly a general analytical GC/MS treatise.
In the Preface, the author states that the book had its
origins as a one-day short course first presented at the
1995 Pittsburgh Conference on Analytical Chemistry
and Applied Spectroscopy held in New Orleans, LA.
The material in Chapter 1 was probably the mainstay of
the lecture notes for that course. This book was then
written around those notes, which became Chapter 2.
Other aspects of the style were a continuation of the
style of the previous book on environmental GC/MS
co-authored with James W. Eichelberger (Organic Anal-
ysis Using Gas Chromatography/Mass Spectrometry: A
Techniques Procedure Manual, Ann Arbor Science: Ann
Arbor, MI, 1979).
Chapter 2 introduces one very good neologism in
differentiating between selected-ion-monitoring (SIM)
data and techniques that result in contiguous mass
spectra. The author refers to this latter technique as
continuous measurement of spectra (CMS). This chapter
also gives detailed strategies for assuring quality of
spectral data in its description of the importance of
abundance tuning as well as m/z scale tuning, and the
significance and selection of internal standards as well
as the role of surrogate analytes. A course in analytical
mass spectrometry can easily be developed around the
material contained in this chapter.
The material in Chapter 5 gives a good introduction
to chemical ionization (CI). This material can well be
used in a general mass spectrometry course but, due to
a less-than-didactic presentation in the book, will re-
quire a detailed lecture or series of lectures. The author
could have used more illustrations. The differentiation
between negative-ion chemical ionization (NCI) and
resonance electron capture negative ion (ECNI) is very
well done except for the lack of explanation of the origin
of the low-energy electrons required for this latter
technique. The treatment of high-resolution mass spec-
trometry, the definition of resolving power, and the
uses of high-resolution mass spectrometry are very well
done in this chapter. This chapter also includes a brief,
but well-presented, overview of the MS/MS technique
using tandem-in-space as well as tandem-in-time tech-
niques. However, the author implies that tandem-in-
time mass spectrometry (MS/MS) is only possible with
external ionization quadrupole ion traps (QIT), which is
not the case; and fails to point out that the two latter
discussed techniques of precursor ion scan and neutral
loss scan are not possible in the QIT. This chapter also
contains detailed information on the value of derivati-
zation of analytes for the determination of molecular
weight in compounds whose mass spectra do not
exhibit a molecular ion, and for compounds that are
either too thermally labile or nonvolatile to be amenable
to the temperature rigors of gas chromatography. Der-
ivatization is an often-ignored area in mass spectro-
metry text.
Chapter 6, which is the longest chapter at 80 pages
and the weakest of 8, is devoted to condensed-phase
analysis. The first part of the chapter covers the types of
analytes that are not amenable to gas chromatography
with some specific compounds cited. This is followed
by a section on desorption/ionization and related probe
techniques, which includes a paragraph on the direct
exposure probes using chemical ionization (DCI), an-
other on the use of the direct insertion probe (DIP) to
obtain electron ionization spectra, and a third on field
desorption (FD); however, there is no mention of field
ionization (FI). Over a space of another two pages, fast
atom bombardment (FAB), liquid secondary ion mass
spectrometry (LSIMS), 252Cf Plasma Desorption (PD),
and matrix-assisted laser desorption/ionization
(MALDI) are covered. There is also a paragraph on
desorption/ionization of microorganisms followed by
more information on derivatization, which is somewhat
redundant with the material covered in Chapter 5,
followed by a brief treatment of pyrolysis mass spec-
trometry. All of these brief exposures are well docu-
mented from a citation standpoint, but the brevity of the
treatment of these subjects is the very reason that titles
should be included with cited journal articles. The
remainder of the chapter deals with liquid chromatog-
raphy, supercritical fluid chromatography, capillary
electrophoresis, and the introduction of liquid samples
into the mass spectrometer. All of the various tech-
niques from the moving belt to the particle beam
interface to the techniques of filament-on and filament-
off thermospray (TSP) to the atmospheric pressure
ionization (API) of electrospray (ES) and atmospheric
pressure chemical ionization (APCI) are covered. The
treatment of thermospray is far too extensive for the
survey nature of this chapter. Chapter 6 appears to be
an attempt to make sure that the book covers all of the
methods of mass spectrometry. This space would have
better been used to give either a description of EI
interpretation or a more rigorous treatment of m/z
analyzers and how they function, or both.
Chapter 7 is appropriate for a book on environmen-
tal mass spectrometry. More of the elemental analyses
required by the environmental field are being ad-
dressed by mass spectrometry rather than atomic emis-
sion and atomic absorption spectroscopies. This chapter
has both a more-than-adequate description of the ICP
interface and the specific U.S. EPA method that in-
volves ICP MS technology.
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Chapter 8 is a chapter that would only be found in a
book on environmental analysis using mass spectro-
metry. This eight-page chapter is primarily about the
technique of membrane introduction mass spectro-
metry (MIMS). The technique has not been adopted into
any official method but has great potential especially in
the area of monitoring disinfection byproducts in drink-
ing water and does deserve the coverage afforded by
the author.
There is a little too much of forward and backward
referencing of topics throughout the book. However,
this is handy especially in consideration of the lack of an
exploded contents. The author makes extensive use of
abbreviations; and, as stated by him early on in the text,
defines the abbreviations often. However, this extensive
use of abbreviations would be well served by the
presence of a list on either the inside front or back
covers, or both. The book is well indexed, and the
30-page index will be very useful to those wanting to
use the book for reference purposes. Another refreshing
aspect of this book is the figures. All figures are original,
simple, and very descriptive. The overall production
and editing of the book is very professional in addition
to it being well written. Unfortunately, at $125, the book
is a little too pricey to be included as a supplemental
text for an instrumental analysis course, but should be
considered as a primary text for a GC/MS course with
supplemental readings or even maybe a general analyt-
ical mass spectrometry course.
Analytical Mass Spectrometry: Strategies for Environ-
mental and Related Applications is destined to become a
classic for general GC/MS analyses and environmental
mass spectrometry analyses. Too often, a book in this
category becomes typed as either a GC/MS book or an
environmental book; but those who are able to see beyond
the specifics and look at the outlines for producing quality
results from mass spectrometric information will also
find this book an invaluable reference. Also see the
review of this book that appeared in Analytical Chemis-
try, 2001, 73(23), 691A, and which will appear in an
early 2002 issue of Environmental Science and Technology.
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